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1 This document has been translated by computer. So the translation 
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2.**** shows the word which can not be translated. 

3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] So that excitation light may scan the microarray chip with 
which it comes to arrange the detected material which emits light in 
response to the exposure of excitation light at least to a part among the 
positions of a large number to which it was beforehand set on support at 
each ** In the approach of reading said luminescence from said 
detected material which moves said microarray chip and said excitation 
light relatively and by which said excitation light was scanned to read a 
microarray chip About said excitation light, are a path with the larger 
beam diameter than said each detected material on said microarray chip, 
and it expands or reduces so that it may become the path which does 
not irradiate said two or more detected materials at coincidence. An 
approach to read intermittently the microarray chip characterized by 
moving said microarray chip and said excitation light relatively from one 
predetermined location to other predetermined locations so that said 
excitation light may irradiate only the location of a law everywhere 
[ said ]. 

[Claim 2] An approach to read the microarray chip according to claim 1 
characterized by said specimen being a connective with which the 
organism origin matter by which the indicator was carried out to the 
known specific binding matter by the fluorochrome was hybridized. 
[Claim 3] An approach to read the microarray chip according to claim 2 
characterized by for said specific binding matter being cDNA and said 
organism origin matter being DNA. 

[Claim 4] So that excitation light may scan the microarray chip with 
which it comes to arrange the detected material which emits light in 
response to the exposure of excitation light at least to a part among the 
positions of a large number to which it was beforehand set on support at 
each ** In the reader of the microarray chip equipped with a scan 

http://wvw4.ipdl.ncipl.gojp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fvvww4J 2006/08/23 



means to move said microarray chip and said excitation light relatively, 
and a photoelectrical reading means to read said luminescence from said 
detected material by which said excitation light was scanned It has 
further the beam expanding-and-contracting optical system which is a 
path with the larger beam diameter than said each detected material on 
said microarray chip about said excitation light, and is expanded or 
reduced so that it may become the path which does not irradiate said 
two or more detected materials at coincidence. Said scan means The 
reader of the microarray chip intermittently characterized by being what 
scans relatively said excitation light or said microarray chip from one 
predetermined location in other predetermined locations so that said 
excitation light may irradiate only the location of a law everywhere 
[ said ]. 

[Claim 5] The reader of the microarray chip according to claim 4 
characterized by said specimen being a connective with which the 
organism origin matter by which the indicator was carried out to the 
known specific binding matter by the fluorochrome was hybridized. 
[Claim 6] The reader of the microarray chip according to claim 5 
characterized by for said specific binding matter being cDNA and said 
organism origin matter being DNA. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a detail at amelioration 
of a relative scan with a microarray chip and excitation light about the 
approach to read a microarray chip and equipment which are used for 
DNA analysis, immunological analysis, etc. 
[0002] 

[Description of the Prior Art] In recent years, the technique in the gene 
engineering field develops quickly, and the human genome project which 
sets it as one purpose to decode the base sequence of the human 
genome considered to also amount to 100,000 pieces is developed. 
[0003] The research which searches for DNA which enzyme 
immunoassay, a fluorescent antibody technique, etc. using an antigen- 
antibody reaction were used on the other hand for a diagnosis or 
research, and has affected various gene diseases is also progressing, 
and the microarray technique attracts attention as the one approach. 
[0004] As [ show / in drawing 3 / this microarray technique ] Much 
cDNA(s) (an example of the specific binding matter) of mutually different 
known already decoded on a membrane filter or slide glass as a dot It is 
a technique using the microarray chip (there are some which are called a 
DNA chip) beforehand applied to high density (number spacing of 1 00 
micrometers or less) in the shape of a matrix at the predetermined 
spacing. For example, the indicator was carried out by DNA (an example 
of the organism origin matter) and Fluorochrome b which were taken out 
from a healthy person's A cell by which the indicator was carried out by 
Fluorochrome a. DNA taken out from the cell of the specimen B which 
has a gene disease is dropped at this microarray chip with a pipet etc. 
DNA of each specimen, cDNA on a microarray chip is made to hybridize. 
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Behind to each cDAN on this microarray chip By this detection result 
that scanned relatively the excitation light which excites each 
fluorochromes a and b to each **, detected each fluorescence for every 
cDNA with the photodetector, and was matched with the luminescence 
location of the fluorescence on a microarray chip It is the technique of 
specifying DNA discovered according to the above-mentioned illness, or 
DNA which suffered a loss, by asking for whether DNA of each specimen 
is hybridized with which cDNA, and comparing cDNA hybridized among 
both specimens. 

[0005] The information on the above-mentioned luminescence from the 
above-mentioned microarray chip by the way, read If horizontal scanning 
of the excitation light L with a beam diameter of 10-20 micrometers is 
carried out to the one direction (for example, the direction of X of 
illustration) of the microarray chip 1 0 with constant speed and this 
horizontal scanning for one line is conventionally completed as shown in 
drawing 5 (1) The whole abbreviation surface of the microarray chip 10 
is scanned with the excitation light L by moving the microarray chip 10 
or excitation light in the direction which intersects perpendicularly in the 
direction of X slightly (vertical scanning), performing horizontal scanning 
again, and repeating this horizontal scanning and vertical scanning. And 
the luminescence information from each part that the excitation light L 
of the microarray chip 1 0 was scanned is read in photoelectricity. Based 
on this read luminescence information, corresponded all over the 
illustrated microarray chip 10. Digital image 10' shown in this drawing (2) 
is created. The field (image part surrounded with the broken line in 
illustration) of the fixed configuration (illustration rectangle) which 
includes image partial 1 2' corresponding to the dot 1 2 of cDNA on the 
microarray chip 10 and its near based on created digital image 10' is 
automatically set up with hand control, this picture signal that searched 
for the picture signal for every field, and was searched for by totaling 
the digital picture signal in the set-up field (or integral) — being based - 
- every on the microarray chip 10 — the existence of luminescence of 
the dot 1 2 of cDNA is detected. 
[0006] 

[Problem(s) to be Solved by the Invention] By the way, it is necessary 
to read image information (luminescence information) also about the field 
where not only the part in which a dot 1 2 actually exists but the dot 1 2 
does not exist on the need of creating digital image 1 0', and in order to 
perform the image quantum based on digital image 1 0' mentioned above, 
as the excitation light L was mentioned above, it is scanning all over the 
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abbreviation for the microarray chip 1 0. Moreover, in order to obtain 
highly precise image information, it is necessary to use the excitation 
light L of a minute beam diameter. 

[0007] However, when giving excitation energy, scanning with constant 
speed as mentioned above, in order to secure the energy imparted per 
unit area more than fixed, it is necessary to make excitation light into 
the thing of high energy, to make a scan speed late, or to perform the 
measure of these both sides. Moreover, in order to scan with a with high 
density and sufficient precision, it is necessary to use a highly precise 
scan system. Furthermore, in order to analyze the luminescence 
information on the part corresponding to a dot from the acquired digital 
image, it is necessary to use quantitative-analysis software, such as 
performing the above-mentioned enclosure and carrying out integral 
processing on a digital image. And since these configurations were 
expensive, the whole reader became expensive. 

[0008] This invention is made in view of the above-mentioned situation, 
and while reducing cost, it aims at offering the approach reading a 
microarray chip and reader which accelerated reading processing speed. 
[0009] 

[Means for Solving the Problem] the whole surface on the microarray 
chip with which the specimen is arranged at a part of position [ at least ] 
to which the approach to read the microarray chip of this invention was 
set beforehand — excitation light — not scanning — the account of a 
top — it is the excitation light of a larger beam diameter than the 
specimen, and scans intermittently so that only the position set up 
beforehand may be irradiated with excitation light. 

[0010] Namely, an approach to read the microarray chip of this invention 
So that excitation light may scan the microarray chip with which it 
comes to arrange the detected material which emits light in response to 
the exposure of excitation light at least to a part among the positions of 
a large number to which it was beforehand set on support at each ** In 
the approach of reading said luminescence from said detected material 
which moves said microarray chip and said excitation light relatively and 
by which said excitation light was scanned to read a microarray chip 
About said excitation light, are a path with the larger beam diameter 
than said each detected material on said microarray chip, and it expands 
or reduces so that it may become the path which does not irradiate said 
two or more detected materials at coincidence. It is intermittently 
characterized by moving said microarray chip and said excitation light 
relatively from one predetermined location to other predetermined 
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locations so that said excitation light may irradiate only the location of a 
law everywhere [ said ]. 

[001 1] Here, support is a membrane filter, slide glass, etc 
[0012] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation 

may not reflect the original precisely. 

2.**** shows the word which can not be translated. 

3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 

[Field of the Invention] This invention relates to a detail at amelioration 
of a relative scan with a microarray chip and excitation light about the 
approach to read a microarray chip and equipment which are used for 
DNA analysis, immunological analysis, etc. 
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PRIOR ART 

[Description of the Prior Art] In recent years, the technique in the gene 
engineering field develops quickly, and the human genome project which 
sets it as one purpose to decode the base sequence of the human 
genome considered to also amount to 1 00,000 pieces is developed. 
[0003] The research which searches for DNA which enzyme 
immunoassay, a fluorescent antibody technique, etc. using an antigen- 
antibody reaction were used on the other hand for a diagnosis or 
research, and has affected various gene diseases is also progressing, 
and the microarray technique attracts attention as the one approach. 
[0004] As [ show / in drawin g 3 / this microarray technique ] Much 
cDNA(s) (an example of the specific binding matter) of mutually different 
known already decoded on a membrane filter or slide glass as a dot It is 
a technique using the microarray chip (there are some which are called a 
DNA chip) beforehand applied to high density (number spacing of 100 
micrometers or less) in the shape of a matrix at the predetermined 
spacing. For example, the indicator was carried out by DNA (an example 
of the organism origin matter) and Fluorochrome b which were taken out 
from a healthy person's A cell by which the indicator was carried out by 
Fluorochrome a. DNA taken out from the cell of the specimen B which 
has a gene disease is dropped at this microarray chip with a pipet etc. 
DNA of each specimen, cDNA on a microarray chip is made to hybridize. 
Behind to each cDAN on this microarray chip By this detection result 
that scanned relatively the excitation light which excites each 
fluorochromes a and b to each **, detected each fluorescence for every 
cDNA with the photodetector, and was matched with the luminescence 
location of the fluorescence on a microarray chip It is the technique of 
specifying DNA discovered according to the above-mentioned illness, or 
DNA which suffered a loss, by asking for whether DNA of each specimen 
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is hybridized with which cDNA, and comparing cDNA hybridized among 
both specimens. 

[0005] The information on the above-mentioned luminescence from the 
above-mentioned microarray chip by the way, read If horizontal scanning 
of the excitation light L with a beam diameter of 1 0-20 micrometers is 
carried out to the one direction (for example, the direction of X of 
illustration) of the microarray chip 10 with constant speed and this 
horizontal scanning for one line is conventionally completed as shown in 
drawing 5 (1) The whole abbreviation surface of the microarray chip 10 
is scanned with the excitation light L by moving the microarray chip 1 0 
or excitation light in the direction which intersects perpendicularly in the 
direction of X slightly (vertical scanning), performing horizontal scanning 
again, and repeating this horizontal scanning and vertical scanning. And 
the luminescence information from each part that the excitation light L 
of the microarray chip 1 0 was scanned is read in photoelectricity. Based 
on this read luminescence information, corresponded all over the 
illustrated microarray chip 1 0. Digital image 1 0' shown in this drawing (2) 
is created. The field (image part surrounded with the broken line in 
illustration) of the fixed configuration (illustration rectangle) which 
includes image partial 1 2' corresponding to the dot 1 2 of cDNA on the 
microarray chip 10 and its near based on created digital image 10' is 
automatically set up with hand control, this picture signal that searched 
for the picture signal for every field, and was searched for by totaling 
the digital picture signal in the set-up field (or integral) — being based - 
- every on the microarray chip 10 — the existence of luminescence of 
the dot 12 of cDNA is detected. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] Since only the position by which a detected 
material may be arranged and which was set up beforehand is irradiated 
with excitation light according to an approach to read the microarray 
chip of this invention, and the reader, the time amount which excitation 
light scanning takes like before as compared with scanning to high 
density to the field where the detected material is not arranged can be 
shortened sharply. 

[0023] Moreover, since it is sufficient if only the position set up at 
spacing coarser than the conventional scan consistency by this 
invention compared with the conventional approach and the equipment 
which need to scan the excitation light of a beam diameter smaller than 
the magnitude of a detected material to high density from the need of 
acquiring the image of the whole surface of a microarray chip as a digital 
image is scanned, the minimum migration pitch required of a scan means 
is eased conventionally. Therefore, the rise of the cost by scanning a 
high density guarantee can be controlled. 

[0024] Since each detected material is irradiated by the excitation light 
of a path with the still larger beam diameter on a microarray chip than 
each detected material. By one exposure, can irradiate the whole 
detected material concerned and it follows. The luminescence 
information emitted by this exposure from the whole detected material 
concerned is also detectable by one detection. Therefore, after once 
creating a digital image like before, the field corresponding to a detected 
material is enclosed, and special processing in which the luminescence 
information emitted from the whole detected material concerned is 
searched for becomes unnecessary by totaling the detection result for 
every pixel in this enclosed field. 

[0025] In addition, although the grant excitation energy per - unit time 
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amount falls conventionally per [ in an irradiated plane ] unit area by 
making the beam diameter of excitation light into a larger path than a 
detected material, since the scan time of excitation light can be sharply 
shortened as the whole microarray chip as mentioned above, the fall of 
grant energy can be prevented by extending the time amount which 
makes excitation light pile up in the location of a law everywhere. Thus, 
when the time amount made to pile up is extended, even if it is, the scan 
time of excitation light can be shortened as the whole microarray chip. 
[0026] Moreover, although the beam diameter of excitation light is made 
into a larger path than a detected material, it can prevent bringing the 
reading result of having irradiated coincidence and having mistaken two 
or more detected materials by having considered as the path which does 
not irradiate two or more detected materials at coincidence. 
[0027] 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] By the way, it is necessary 
to read image information (luminescence information) also about the field 
where not only the part in which a dot 1 2 actually exists but the dot 1 2 
does not exist on the need of creating digital image 1 0', and in order to 
perform the image quantum based on digital image 10' mentioned above, 
as the excitation light L was mentioned above, it is scanning all over the 
abbreviation for the microarray chip 10. Moreover, in order to obtain 
highly precise image information, it is necessary to use the excitation 
light L of a minute beam diameter. 

[0007] However, when giving excitation energy, scanning with constant 
speed as mentioned above, in order to secure the energy imparted per 
unit area more than fixed, it is necessary to make excitation light into 
the thing of high energy, to make a scan speed late, or to perform the 
measure of these both sides. Moreover, in order to scan with a with high 
density and sufficient precision, it is necessary to use a highly precise 
scan system. Furthermore, in order to analyze the luminescence 
information on the part corresponding to a dot from the acquired digital 
image, it is necessary to use quantitative-analysis software, such as 
performing the above-mentioned enclosure and carrying out integral 
processing on a digital image. And since these configurations were 
expensive, the whole reader became expensive. 

[0008] This invention is made in view of the above-mentioned situation, 
and while reducing cost, it aims at offering the approach reading a 
microarray chip and reader which accelerated reading processing speed. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] By the way, it is necessary 
to read image information (luminescence information) also about the field 
where not only the part in which a dot 1 2 actually exists but the dot 1 2 
does not exist on the heed of creating digital image 1 0', and in order to 
perform the image quantum based on digital image 10' mentioned above, 
as the excitation light L was mentioned above, it is scanning all over the 
abbreviation for the microarray chip 10. Moreover, in order to obtain 
highly precise image information, it is necessary to use the excitation 
light L of a minute beam diameter. 

[0007] However, when giving excitation energy, scanning with constant 
speed as mentioned above, in order to secure the energy imparted per 
unit area more than fixed, it is necessary to make excitation light into 
the thing of high energy, to make a scan speed late, or to perform the 
measure of these both sides. Moreover, in order to scan with a with high 
density and sufficient precision, it is necessary to use a highly precise 
scan system. Furthermore, in order to analyze the luminescence 
information on the part corresponding to a dot from the acquired digital 
image, it is necessary to use quantitative-analysis software, such as 
performing the above-mentioned enclosure and carrying out integral 
processing on a digital image. And since these configurations were 
expensive, the whole reader became expensive. 

[0008] This invention is made in view of the above-mentioned situation, 
and while reducing cost, it aims at offering the approach reading a 
microarray chip and reader which accelerated reading processing speed. 
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MEANS 

[Means for Solving the Problem] the whole surface on the microarray 
chip with which the specimen is arranged at a part of position [ at least ] 
to which the approach to read the microarray chip of this invention was 
set beforehand — excitation light — not scanning — the account of a 
top — it is the excitation light of a larger beam diameter than the 
specimen, and scans intermittently so that only the position set up 
beforehand may be irradiated with excitation light. 

[0010] Namely, an approach to read the microarray chip of this invention 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] Drawing showing 1 operation gestalt of the reader of the 
microarray chip of this invention 

[Drawing 2] Drawing showing the microarray chip used for the reader 
shown in drawing 1 

[Drawing 3] Drawing showing the original condition of the microarray 
chip shown in drawing 2 

[Drawin g 4] Drawing explaining the scan condition of excitation light 
[ Drawing 5] Drawing explaining the conventional scan condition and the 
read of excitation light 
[Description of Notations] 

10 Microarray Chip 

1 1 Slide Glass 

12 Connective (Detected Material) 
21 22 Step motor 

30 Stage 

40 Excitation Light Source 

51 Collimator Lens 

52 Polarization Beam Splitter 
60 Condenser Lens 

70 Photomultiplier 

80 Location Directions Means 

1 00 Reader 

L Excitation light 
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DRAWINGS 



[Drawing 1] 




[Drawing 2] 




[ Drawin g 3] 




[Drawing 4] 
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[Drawing 5] 

IQ 




■II 
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